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WK,QGXVWULDO3URGXFW6HUYLFH6\VWHPV&RQIHUHQFH366LQGXVWU\WUDQVIRUPDWLRQIRUVXVWDLQDELOLW\DQG
EXVLQHVV
%ULGJLQJQRQIXQFWLRQDOUHTXLUHPHQWVDQG,7VHUYLFHGHVLJQ
 6,]XNXUDD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ID[(PDLODGGUHVVVL]XNXUD#D]MSQHFFRP
$EVWUDFW
$IXQGDPHQWDOGHPDQGIRU,7VHUYLFHSURYLGHUVLVWRREWDLQGHVLJQVNLOOVIRUQRQIXQFWLRQDOUHTXLUHPHQWV1)5VRIDWDUJHW,7HQDEOHGVHUYLFH
V\VWHP 7KH GHVLJQ WDVN VKRXOG LGHQWLI\ D QXPEHU RI 1)5 GHWHUPLQDQWV VXFK DV WKH DUFKLWHFWXUH RI WKH ,7 LQIUDVWUXFWXUH WKH RSHUDWLRQDO
SURFHGXUHDQGWKHKXPDQUHVRXUFHVIRUVHUYLFHGHOLYHU\7KHVDWLVIDFWLRQRI1)5VKDVQRWEHHQYDOLGDWHGDIWHULPSOHPHQWDWLRQRUGHSOR\PHQW
RIWKHVHUYLFHZKLFKFDXVHVH[WHQVLYHUHGHVLJQZRUN7KXVDPRGHOLQJPHWKRGWREULGJH1)5DQG,7VHUYLFHGHVLJQIRUUHGXFLQJVXFKULVNVLV
LQWURGXFHGDQGDQ1)5HYDOXDWLRQPRGHOLVSURYLGHG&RQVHTXHQWO\,7VHUYLFHGHVLJQHUVFDQYDOLGDWH1)5VLQWKHHDUO\GHYHORSPHQWSKDVH

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH,QWHUQDWLRQDO6FLHQWLILF&RPPLWWHHRIWKH&RQIHUHQFHLVFRFKDLUHGE\3URI'DQLHO%ULVVDXG	3URI
;DYLHU%28&+(5
.H\ZRUGV1RQIXQFWLRQDOUHTXLUHPHQWV,7VHUYLFHGHVLJQ6HUYLFHGHYHORSPHQWSURFHVV'HVLJQFRQVWUDLQWV6HUYLFHPRGHOLQJ4XDOLWDWLYH1)5HYDOXDWLRQ
 ,QWURGXFWLRQ
,7 VHUYLFHV GHOLYHUHG WR HQGXVHUV FRQVLVW RI ,7
LQIUDVWUXFWXUHDQGKXPDQDFWLYLWLHVVXFKDVSK\VLFDOKDUGZDUH
FORXG SODWIRUPV DSSOLFDWLRQ VRIWZDUH H[HFXWLQJ YDULRXV
IXQFWLRQV DQG WKH VXSSRUW DFWLYLWLHVRI V\VWHPDGPLQLVWUDWRUV
DQG PDLQWHQDQFH HQJLQHHUV )LJ  &UXFLDO GHPDQGV LQ ,7
VHUYLFH GHYHORSPHQW DUH WR GHWHUPLQH DSSURSULDWH VHUYLFH
GHVLJQ HJ WKH DUFKLWHFWXUH RI ,7 LQIUDVWUXFWXUH RSHUDWLRQDO
SROLFLHV WKDW VDWLVILHV QRQIXQFWLRQDO UHTXLUHPHQWV 1)5V
UHTXLUHPHQWV IRU WKH TXDOLW\ RI VHUYLFH 4R6 DQG YDULRXV
FRQVWUDLQWV LPSRVHG E\ OLPLWDWLRQV LQ FRPSXWDWLRQDO
WHFKQRORJLHVDQGEXVLQHVVUXOHV>@
$UFKLWHFWXUHLV WKH IXQGDPHQWDOGHVLJQRI,7LQIUDVWUXFWXUH
HOHPHQWV VXFK DV VRIWZDUH KDUGZDUH QHWZRUNV DQG FORXG
SODWIRUPV+XPDQUHVRXUFHVSURYLGHRSHUDWLRQVIRUSURFHGXUHV
WKDW HQDEOH UHFRYHU\ IURP XQH[SHFWHG VHUYLFH EHKDYLRU DQG
WKH\ FRQGXFW SHULRGLF PDLQWHQDQFH WKURXJKRXW WKH VHUYLFH
OLIHF\FOH


)LJ6WUXFWXUHRI,7VHUYLFH
4R6LVUHSUHVHQWHGE\YDULRXVLQGLFDWRUVSHUIRUPDQFHOLNH
WKH UHVSRQVH WLPH RI UHTXHVWV IURP FOLHQWV DYDLODELOLW\ WKH
DELOLW\ RI VHUYLFH EHLQJ SURYLGHG FRQWLQXRXVO\ VFDODELOLW\
RSHUDELOLW\DQGXVDELOLW\7KHVH LQGLFDWRUVDUHGHWHUPLQHGE\
YDULRXVIDFWRUVVXFKDVWKHDUFKLWHFWXUHRIWKH,7LQIUDVWUXFWXUH
WKH RSHUDWLRQDO SURFHGXUH WKH FRQGLWLRQV RI H[WHUQDOO\
FRQQHFWHG V\VWHPV DQG VWDNHKROGHUV¶ EHKDYLRU7KHEXVLQHVV
WUHQGLQ,7LQGXVWULHVKDVVKLIWIURPWKHFRQYHQWLRQDOVW\OHRI
VRIWZDUHGHYHORSPHQWDQGLQWHJUDWLRQZLWKSK\VLFDOKDUGZDUH
SURGXFWVWRSURYLGHIXQFWLRQDOGHOLYHU\VXFKDVFORXGVHUYLFHV
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DQG RXWVRXUFLQJ 7KHUHIRUH WKH KXPDQ IDFWRUV EHFRPHPRUH
VLJQLILFDQW IRU 4R6 ,Q DGGLWLRQ GHVLJQ FRQVWUDLQWV VXFK DV
LQWHUIDFH VSHFLILFDWLRQVRIH[WHUQDO V\VWHPV WKHFRPSDWLELOLW\
RI VRIWZDUH DQG RSHUDWLQJ V\VWHPV SUHGHWHUPLQHG SURGXFW
FDQGLGDWHV DQG UHVWULFWHG EHKDYLRU RI RSHUDWRUV DULVLQJ IURP
DUFKLWHFWXUH GHVLJQPDNH WKH WDVNV FRPSOLFDWHG DQG GLIILFXOW
WRGHVLJQ,7VHUYLFHV\VWHPVDSSURSULDWHO\
5HODWLRQVKLSV EHWZHHQ1)5V DQG VHUYLFH GHVLJQ KDYH QRW
EHHQFODULILHGDQG1)5VDUHGLIILFXOWWRYDOLGDWHXQWLOWKHODWHU
GHYHORSPHQW SKDVHV EHFDXVH VRPH NH\ IDFWRUV VXFK DV XVHU
EHKDYLRUDQGLQIOXHQFHRIRSHUDWLRQDOSURFHGXUHVFDQRQO\EH
GHWHUPLQHG LQ WKHRSHUDWLRQSKDVH7KLVZLOO FDXVHHUURQHRXV
GHVLJQDQGOHDGWRSURMHFWGHOD\V
7R UHGXFH VXFK ULVNV WKH DXWKRUV GHVLJQHG DGHYHORSPHQW
SURFHVV IRU ,7VHUYLFHV WKDWEULGJHV1)5VDQGVHUYLFHGHVLJQ
DQG WKDW YDOLGDWHV WKH VDWLVIDFWLRQ RI 1)5V LQ WKH HDUO\
GHYHORSPHQW SKDVH 7KLV SDSHU LV RUJDQL]HG DV IROORZV
6HFWLRQLQWURGXFHVUHODWHGZRUNFRYHULQJ1)5PRGHOLQJDQG
HYDOXDWLRQV LQ WKH GRPDLQ RI VRIWZDUH DQG HPEHGGHG V\VWHP
GHVLJQ,QDGGLWLRQWKHPLVVLQJSHUVSHFWLYHVIRUDSSO\LQJWKHP
WR ,7 VHUYLFH GHVLJQ DUH GLVFXVVHG 6HFWLRQ  SUHVHQWV WKH
JHQHUDO,7VHUYLFHGHYHORSPHQWSURFHVVDQGLWVLPSHUIHFWLRQV
7KHQPRGHOLQJDQGDQHYDOXDWLRQPHWKRGRI1)5VLQVHUYLFH
GHVLJQ ZKLFK FRPSUHKHQVLYHO\ WDNHV LQWR DFFRXQW WKH ,7
LQIUDVWUXFWXUH DQG KXPDQ DFWLYLWLHV DUFKLWHFWXUDO DQG
RSHUDWLRQDO DVSHFWV DUH SURSRVHG 6HFWLRQ  GHWDLOV D FDVH
VWXG\ RI WKH PHWKRG PRGHOLQJ DQG HYDOXDWLRQ RI 1)5 LQ
W\SLFDO,7VHUYLFHGHVLJQ6HFWLRQVKRZVKRZWKHPHWKRGLV
H[HFXWHG LQ WKH ZKROH GHYHORSPHQW SURFHVV DQG JLYHV VRPH
GLVFXVVLRQV )LQDOO\ 6HFWLRQ  FRQFOXGHV WKH GLVFXVVLRQ DQG
KLJKOLJKWVIXWXUHZRUN
 5HODWHGZRUN
%HFDXVH4R6 GHSHQGV QRW RQO\ RQ WKH DUFKLWHFWXUH RI WKH
,7 LQIUDVWUXFWXUH EXW DOVR RQ KXPDQ IDFWRUV VXFK DV
RSHUDWLRQDO SURFHGXUH DQG XVHU EHKDYLRU ,7 VHUYLFHV VKRXOG
EH GHVLJQHG DV 3URGXFW6HUYLFH 6\VWHPV 366 >@>@>@ $
SUHYLRXVVWXG\DOVRUHJDUGVF\EHUSK\VLFDOV\VWHPVDV366>@
+RZHYHU H[LVWLQJ UHVHDUFK RQ 366 DQG VHUYLFH HQJLQHHULQJ
KDYHFHQWUHGRQIXQFWLRQDOLW\>@>@DQG1)5VKDYHQRWEHHQ
GLVFXVVHGDVDFWLYHO\DVFRQYHQWLRQDOVRIWZDUHDQGHPEHGGHG
V\VWHPGRPDLQVH[FHSWIRU>@
)RU,7V\VWHPVGHYHORSHGRQFORXGHQYLURQPHQWVSURYLGHG
E\ WKH$PD]RQ:HE6HUYLFH $:6 W\SLFDOGHVLJQSDWWHUQV
DUH FDWHJRUL]HG E\ W\SLFDO IHDWXUHV RI IXQFWLRQDO DQG QRQ
IXQFWLRQDODVSHFWVDV&ORXG'HVLJQ3DWWHUQV&'3V>@7KH\
HPERG\WKH³NQRZKRZ´RIFORXGDUFKLWHFWXUHGHVLJQDQGFDQ
EH UHIHUHQFHG ZKHQ GHYHORSLQJ V\VWHPV XVLQJ WKH $:6 ,Q
&'3V LPSOHPHQWDWLRQ PHWKRGV RI HDFK GHVLJQ SDWWHUQ DUH
VXPPDUL]HG WRJHWKHU ZLWK EHQHILWV DQG FDXWLRQV 7KH
UHODWLRQVKLSV EHWZHHQ WKH DUFKLWHFWXUH GHVLJQ DQG QRQ
IXQFWLRQDO SURSHUWLHV DUH JLYHQ E\ D QDWXUDO ODQJXDJH
GHVFULSWLRQDQGKDYHQRWEHHQVWUXFWXUHG
5HI >@ LQWURGXFHV DPRGHOGULYHQ GHYHORSPHQW 0''
SURFHVV DSSOLHG WR VRIWZDUH V\VWHPV ZKLFK EULGJHV WKH
NQRZOHGJH RQ 1)5V DQG DUFKLWHFWXUH GHVLJQ 7KH 1)5
IUDPHZRUN >@>@ ZKLFK GHVFULEHV DQG DQDO\]HV WKH
UHODWLRQVKLSVEHWZHHQ1)5VDQGWKHLULPSOHPHQWDWLRQLVXVHG
WRUHODWHV1)5VWRWKHIXQFWLRQVRIKDUGZDUH7KHIUDPHZRUN
FDQ WUDFH 1)5V WRJHWKHU ZLWK IXQFWLRQDO UHTXLUHPHQWV DQG
HQDEOHV YDOLGDWLQJ1)5V LQ WKH HDUO\ GHYHORSPHQW SKDVH E\
VXFFHVVLYHO\GLYLGLQJ WRS1)5URRWQRGH LQWRGHWDLOHGVXE
JRDOV XVLQJ UHODWLRQVKLSV VXFK DV ³6\QHUJ\´ DQG ³&RQIOLFW´
DQG OLQNLQJ DOO ERWWRP VXEJRDOV OHDI QRGHV WR WKH
LPSOHPHQWDWLRQPHWKRG$OWKRXJKWKHDSSURDFKLV WKRXJKWWR
EH HIIHFWLYH IRU EULGJLQJ 1)5V DQG DUFKLWHFWXUH GHVLJQ
KXPDQIDFWRUVVXFKDV WKHRSHUDWLRQDOSURFHGXUHVDQGGHVLJQ
FRQVWUDLQWV QHHG WR EH WDNHQ LQWR DFFRXQW WR FRPSUHKHQG ,7
VHUYLFHTXDOLW\
7KH  YLHZ >@ GHILQHG WR GHVFULEH VRIWZDUH V\VWHP
DUFKLWHFWXUHLVDJRRGUHIHUHQFHWROHDUQDERXWWKHYLHZSRLQW
RI PRGHOLQJ DQG WKH ³FRQWURO FDVH´ LV DGGHG WR UHSUHVHQW
1)5V XQGHU GLIIHUHQW VLWXDWLRQV LQ >@ 7KH\ UHSUHVHQW
VRIWZDUH V\VWHPV IURP YDULRXV SHUVSHFWLYHV ZLWK VHYHUDO
FRQFXUUHQW YLHZV DQG KHOS FRQVHQVXV EXLOGLQJ DPRQJ
VWDNHKROGHUV +RZHYHU WKH YLHZ PRGHOV KDYH QRW FRYHUHG
KRZWRHYDOXDWHDQGYDOLGDWHWKHP
7RSURYLGHDFRPSUHKHQVLYH1)5PRGHOLQJDQGHYDOXDWLRQ
PHWKRGRI,7VHUYLFHGHVLJQWKLVSDSHULQWURGXFHVDPRGHOLQJ
SROLF\ ZKLFK WUHDWV WKH DUFKLWHFWXUH RI ,7 LQIUDVWUXFWXUH DQG
KXPDQ DFWLYLWLHV WRJHWKHU DQG UHODWHV WKH GHVLJQ WR 1)5V
4XDOLWDWLYH1)5HYDOXDWLRQPRGHOLVWKHQGHYHORSHGEDVHGRQ
WKH GHVLJQ GHOLYHUDEOHV ZLWKRXW SURWRW\SHV RU UHDO VHUYLFH
GHOLYHULHV
 %ULGJLQJ1)5VDQGVHUYLFHGHVLJQ
 3URFHVVRI,7VHUYLFHGHYHORSPHQW
,Q WKH ,7 VHUYLFH GHYHORSPHQW SURFHVV 1)5V JHQHUDOO\
UHPDLQ LPSOLFLW XQWLO WKH ODWHU SKDVH 7KLV LV EHFDXVH WKH
TXDOLW\RI WKH ,7 VHUYLFHGHSHQGVRQERWK WKH DUFKLWHFWXUHRI
LQIUDVWUXFWXUH DQG KXPDQ IDFWRUV EXW WKH ODWWHU LV KDUG WR
PRGHOZLWKRXWRSHUDWLRQDODQGXVHUEHKDYLRUDOGDWD7KHUHIRUH
LW LV FRQVLGHUHG VHSDUDWHO\ IURP WKH DUFKLWHFWXUH GHVLJQ RI
ZKLFK YDOLGDWLRQ LV SDUWO\ DYDLODEOH LQ WKH HDUO\ SKDVH $V D
FRQVHTXHQFH ODWHUGHWHFWLRQRIHUURQHRXVGHVLJQ WKDWYLRODWHV
1)5VPD\ FDXVH XQH[SHFWHG VHUYLFH EHKDYLRU DQG H[WHQVLYH
UHGHVLJQ ZRUN 7KHUHIRUH 1)5V QHHG WR EH EULGJHG WR ,7
VHUYLFHGHVLJQWDNLQJERWKDUFKLWHFWXUDODQGKXPDQIDFWRUVLQWR
DFFRXQWDQGHQVXUHGLQWKHHDUO\GHVLJQSKDVH)LJ
7KHQH[WVHFWLRQVKRZVDZD\WRUHSUHVHQWGHWHUPLQDQWVRI
1)5VLQGHVLJQGHOLYHUDEOHV
 0RGHOLQJ1)5LQ,7VHUYLFHGHVLJQ
80/ DQG 6\V0/ >@ DUH ZLGHO\ XVHG IRU WKH 1)5
UHSUHVHQWDWLRQLQWKHGHVLJQRIVRIWZDUHDQG,7V\VWHPV80/
ZDV GHILQHG WR GHVFULEH WKH IXQFWLRQDOLWLHV RI VRIWZDUH ZLWK
YLVXDOQRWDWLRQDQG6\V0/LVLWVH[WHQVLRQZKLFKWDUJHWVWKH
GHVFULSWLRQ RI D ZKROH FRPSXWDWLRQDO V\VWHP WKH
UHTXLUHPHQWV DQG WKH FRQVWUDLQWV ,Q DGGLWLRQ VRPH 80/
SURILOHVIRU1)5GHVFULSWLRQDUHVWDQGDUGL]HG>@
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
)LJ5HPHGLDWLRQRI,7VHUYLFHGHYHORSPHQWSURFHVV
$UFKL0DWH >@ LV DQ RSHQ PRGHOLQJ ODQJXDJH IRU WKH
HQWHUSULVH DUFKLWHFWXUH ZKLFK FDQ GHVFULEH WKH FRQVWUXFWLRQ
DQGRSHUDWLRQRIEXVLQHVVSURFHVVHVRUJDQL]DWLRQDOVWUXFWXUHV
LQIRUPDWLRQ IORZV ,7 V\VWHPV DQG WHFKQLFDO LQIUDVWUXFWXUH
DQGFDQDQDO\]HWKHUHODWLRQVKLSVEHWZHHQEXVLQHVVGRPDLQV
2QWKHEDVLVRIWKHVHFRQYHQWLRQDOPRGHOLQJPHWKRGV WKH
DXWKRUV SURSRVH D PRGHOLQJ SROLF\ WKDW GHVFULEHV WKH ,7
VHUYLFHGHVLJQHJ WKHDUFKLWHFWXUHRI WKH LQIUDVWUXFWXUHDQG
RSHUDWLRQDO SROLFLHV E\ FRQQHFWLQJ HOHPHQWV ZLWK WKH
DWWULEXWHV UHODWHG WR WKH 4R6 DQG FRQVWUDLQWV 7KH PRGHOLQJ
ERXQGDU\VSHFLILHVWKHYDULDWLRQDQGYDOXHRIDWWULEXWHVDQGLW
GHSHQGV RQ WKH EXVLQHVV GRPDLQ RU GHYHORSPHQW VW\OH 7KH
YDULDWLRQLQDWWULEXWHVLVGHILQHGDVHDFKDWWULEXWHFKDQJHVRQH
RUPRUH4R6 LQGLFDWRUV LQ 7DEOH  7KH YDOXHV RI DWWULEXWHV
DUH GHILQHG VXFK WKDW WKH VWUHQJWK RI UHODWLRQVKLSV EHWZHHQ
GLIIHUHQWYDOXHVFDQEHUHJDUGHGDVLQYDULDQW
7DEOH4R6LQGLFDWRUV
3URSHUWLHV )HDWXUH ,QGLFDWRU
3HUIRUPDQFH
6FDODELOLW\
7LPHHIILFLHQF\ 5HVSRQVHWLPH
7KURXJKSXW
5HVRXUFHHIILFLHQF\ 5HVRXUFHXVH
5HOLDELOLW\ )DXOWWROHUDQFH 0HDQWLPHEHWZHHQIDLOXUH
07%)
&RQWLQXLW\ 'RZQWLPH
5HFRYHUDELOLW\ 5HFRYHU\WLPH
5HFRYHU\SRLQW
6HFXULW\ &RQILGHQWLDOLW\ 5LVNRIGDWDOHDNDJH
,QWHJULW\ 5LVNRIGDWDWDPSHULQJ
$YDLODELOLW\ $YDLODELOLW\UDWLR
2SHUDELOLW\
0DLQWDLQDELOLW\
1RUPDORSHUDWLRQ 2SHUDWLRQDOFRVW
5HFRYHU\RSHUDWLRQ 5HFRYHU\FRVW

)RUH[DPSOHDVLOOXVWUDWHGLQ)LJ WKHDWWULEXWHVLQFOXGH
³WKH UHGXQGDQW DUUD\ RI LQH[SHQVLYH GLVNV 5$,' OHYHO´ RI
VWRUDJH³WKHVWDQGE\FRQILJXUDWLRQ´RIUHGXQGDQWVHUYHUVDQG
WKH ³UHFRYHU\ VFKHPH´ IURP XQH[SHFWHG VHUYLFH EHKDYLRU DV
UHOLDELOLW\GHWHUPLQDQWV DQG WKHLUYDOXHVDUH ³´
³FROGZDUPDQGKRW´DQG³PHWKRG$PHWKRG%´7KHILUVW
RQH UHIOHFWV WKH DUFKLWHFWXUHRI WKH LQIUDVWUXFWXUHZKLFK DOVR
DIIHFWV WKH SHUIRUPDQFH DQG WKH ODVW RQH UHIOHFWV WKH KXPDQ
IDFWRU 7KH VHFRQG RQH LV LQWHUPHGLDWH EHFDXVH LW KDV ERWK
DVSHFWV RI FRPSXWDWLRQDO SURFHVVLQJ OLNH DXWRPDWLF IDLO RYHU
DQG VZLWFK RYHU SURFHGXUHV E\ PDQXDO KDQGOLQJ 7KH
DWWULEXWHV DOVR LQFOXGH D ³ORDG EDODQFLQJ PHWKRG´ DQG
³SURGXFW W\SH´ RI VHUYHUV DV SHUIRUPDQFH GHWHUPLQDQWV4R6
LV UHSUHVHQWHG E\ GHVFULELQJ ,7 VHUYLFH GHVLJQ ZLWK WKHVH
DWWULEXWHV OLVWHG DV DQ ³DWWULEXWH FDWDORJ´ UHIOHFWLQJ ERWK
DUFKLWHFWXUDODQGKXPDQIDFWRUV


)LJ,7VHUYLFHGHVLJQGHVFULSWLRQZLWK4R6UHODWLQJDWWULEXWHV
,QDGGLWLRQGHVLJQFRQVWUDLQWVDUH UHSUHVHQWHGDV UDQJHRU
SUHUHTXLVLWHRIDWWULEXWHYDOXHV

&RQVWUDLQWV
࣭Į DэȕĮEȖ FэĮ DDį GэȖ FFF
࣭ȕ>EEE@Ȗ>FF@

7KH*UHHNDOSKDEHWVUHSUHVHQWWKHDWWULEXWHVDQGWKH5RPDQRQHV
UHSUHVHQWWKHLUYDOXHV

)RUH[DPSOH WKHDYDLODEOH5$,'OHYHO LVUHVWULFWHGE\WKH
NLQG RI VWRUDJH SURGXFW VWU VWU  7KLV WHFKQRORJLFDO
FRQVWUDLQW WKDW VWRUDJH SURGXFW ³VWU´ DQG ³VWU´ FDQQRW WDNH
³5$,'´PRGHLVUHSUHVHQWHGDV³6WRUDJHSURGXFWW\SH VWU
VWUэ5$,'OHYHOӆ´:KHQWKHEXVLQHVVUXOHSUHGHILQHV
WKH FDQGLGDWHV RI VHUYHU SURGXFW WKH UDQJH RI DWWULEXWHV LV
VSHFLILHGDV³3URGXFWW\SH>VYUVYUVYU@´7KHFRQVWUDLQWV
OLPLWERWKWKHDUFKLWHFWXUHGHVLJQDQGKXPDQRSHUDWLRQ6RPH
UHFRYHU\ SURFHGXUHV OLPLW ERWK WKH VWDQGE\ FRQILJXUDWLRQ RI
WKH VHUYHU DQG WKH EXVLQHVV KRXUV RI HQJLQHHUV %HFDXVH
DWWULEXWHV DUH GHILQHG IURP ERWK DUFKLWHFWXUDO DQG KXPDQ
RSHUDWLRQDO DVSHFWV FRQVWUDLQWV FDQ EH UHSUHVHQWHG DV WKH
UHODWLRQVKLSVEHWZHHQDWWULEXWHYDOXHV)LJ
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
)LJ&RQVWUDLQWVEHWZHHQDWWULEXWHV
7KHQH[WVHFWLRQH[SODLQVWKHPHWKRGWRHYDOXDWHWKH1)5V
RI,7VHUYLFHGHVLJQGHVFULEHGLQWKLVPRGHOLQJSROLF\
 4XDOLWDWLYHHYDOXDWLRQRI1)5V
3UHYLRXV UHVHDUFK RQ4R6 HYDOXDWLRQV UHTXLUH TXDQWLWDWLYH
GDWD IRU HDFK LQGLFDWRU DQG QRW PXFK RI WKHVH GDWD DUH
REWDLQHG LQ WKH HDUO\ GHVLJQ SKDVH %HFDXVH LW LV YHU\
H[SHQVLYH WR GHYHORS VXFK HYDOXDWLRQ PRGHOV WKH PRGHOLQJ
HIIRUW GRHV QRW EDODQFH LWV JDLQV LQ WKH ,7 VHUYLFH GRPDLQ
ZKLFK KDV D VKRUW OLIHF\FOH DQG ZKLFK UHTXLUHV PDQ\ VPDOO
FXVWRPL]DWLRQV 7KHUHIRUH D TXDOLWDWLYH HYDOXDWLRQ PRGHO LV
PRUHDGHTXDWH
)LJ  VKRZV D VFKHPDWLF UHSUHVHQWDWLRQ RI WKH LQIOXHQFHV
RQ4R6LQGLFDWRUVFDXVHGE\WKHGLIIHUHQFHVLQDWWULEXWHYDOXHV


)LJ4XDOLWDWLYHUHODWLRQVKLSVEHWZHHQ4R6DQGDWWULEXWHV
7KH NQRZQ VWUHQJWKV GHJUHHV RI WKH LQIOXHQFHV LQ)LJ 
DUHUHSUHVHQWHGDVIROORZV

6WUHQJWKRILQIOXHQFHV
,QIOXHQFHRIĮRQ
࣭;QDQDQD
࣭;QDQD QD
࣭;SDSDSD
,QIOXHQFHRIȕRQ
࣭;SESESE
,QIOXHQFHRIȖRQ
࣭;SFSFSF
,QIOXHQFHRQ;
࣭SEЍESFЍF

7KHOHWWHUVLQSDUHQWKHVHVUHSUHVHQWDWWULEXWHYDOXHV

7KHVHUHSUHVHQWWKDWDWWULEXWHĮKDVDSRVLWLYHLQIOXHQFHRQ
LQGLFDWRU;DQGWKDWWKHRUGHURIHIIHFWLVDDDZKLOH
RWKHU LQGLFDWRUV ; DQG ; JHW ZRUVH %HVLGHV ; LV
LQFUHDVHGE\DWWULEXWHVȕDQGγDQGWKHVWUHQJWKLVEE
EDQGFFF)XUWKHUPRUHWKHLQIOXHQFHRQ;LVOHVV
ZKHQDWWULEXWHȕLVFKDQJHGIURPEWREWKDQZKHQDWWULEXWH
ȖLVFKDQJHGIURPFWRF
)LJVKRZVWKDWWKHUHFRYHU\WLPHLVSRVLWLYHO\DIIHFWHGE\
WKH³VWDQGE\FRQILJXUDWLRQ´RIUHGXQGDQWVHUYHUVDUFKLWHFWXUDO
DVSHFW DQG WKH ³UHFRYHU\ VFKHPH´ GHWHUPLQHG E\ GLIIHUHQW
SURFHGXUHV ³PHWKRG $´ DQG ³PHWKRG %´ KXPDQ DVSHFW
7KHLU HIIHFW LV VWURQJ LQ RUGHU RI KRW ! ZDUP ! FROG DQG
PHWKRG%!PHWKRG$7KHFRPSDULVRQEHWZHHQSDQGSLV
DVVXPHGWREHXQNQRZQDQGLQGHWHUPLQDWHLQWKLVH[DPSOH


)LJ([DPSOHRITXDOLWDWLYHUHODWLRQVKLSV
7KHVH DUH ³LQYDULDQW SULQFLSOHV´ DQG GHILQHG E\ H[SHUW
HQJLQHHUV8VLQJ WKHVHUHODWLRQVKLSVDOORZVIRUHYDOXDWLQJ WKH
TXDOLWDWLYH LQIOXHQFH RQ WKH 4R6 GHOLYHUHG E\ WKH FKDQJH LQ
WKHDWWULEXWHYDOXHVFRQVLGHULQJGHVLJQFRQVWUDLQWV
 &DVHVWXG\
:HDSSOLHGRXUDSSURDFK WRD W\SLFDO ,7VHUYLFHDQG1)5
HYDOXDWLRQ VFHQDULR 7KH VHUYLFH ZDV GHVLJQHG DV D ZHE
VHUYLFHRQDQ,7LQIUDVWUXFWXUHFRPSRVHGRIDORDGEDODQFHUD
ZHEDSSOLFDWLRQ:HE$3VHUYHUDGDWDEDVH'%VHUYHUDQG
VWRUDJH7KHFOLHQW¶VGDWD LQ WKH'%VHUYHUZDVEDFNHGXSWR
WKHVWRUDJHDWVHWLQWHUYDOV7KHVHUYLFHGHVLJQLVLOOXVWUDWHGLQ
)LJ  ZKHUH WKH 1)5 GHWHUPLQDQWV DUH JLYHQ IRU HDFK
HOHPHQWEDVHGRQWKHDWWULEXWHFDWDORJLQ)LJ


)LJ2YHUYLHZRI,7VHUYLFH
,Q WKLV K\SRWKHWLFDO VHUYLFH GHYHORSPHQW FDQGLGDWH
SURGXFWVIRUWKH'%VHUYHUDQGWKHVWRUDJHDUHDVVXPHGWREH
SUHGHILQHGDVIROORZV
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&RQVWUDLQWVVSHFLILHGIRUWKLVSURMHFW
࣭3URGXFWW\SHRI'%VHUYHUVYUVYUVYUVYUVYU
࣭3URGXFWW\SHRIVWRUDJHVWUVWUVWU

7KHVH DUH FDOOHG ³SURMHFW VSHFLILF FRQVWUDLQWV´ ZKLFK DUH
FRQVWUDLQWV DFWLYH IRU WKLV SURMHFW RQO\ DQG DUH GHVFULEHG DV
WKHUDQJHRI³SURGXFW´DWWULEXWHV
,Q DGGLWLRQ WKH IROORZLQJ FRQVWUDLQWVZKLFK DUH FRPPRQ
WRDOOSURMHFWVWKXVFDOOHG³SURMHFWLQGHSHQGHQWFRQVWUDLQWV´
DUHGHILQHGEHWZHHQDWWULEXWHYDOXHV
z 6WRUDJH SURGXFW VWU FDQ RQO\ WDNH 5$,' DQG
5$,'OHYHOVDQG5$,'LVRQO\DYDLODEOHRQVWU
z 0LGGOHZDUHPDQGPFDQQRWEHXVHGLQKRWVWDQGE\
z +RWVWDQGE\UHTXLUHVDWOHDVWWZRPLGGOHZDUHOLFHQVHV
z 6RPH UHFRYHU\ VFKHPHV OLPLW WKH EXVLQHVV KRXUV RI
PDLQWHQDQFHZRUNHUDQGEDFNXSIUHTXHQF\

&RQVWUDLQWVIRUDOOSURMHFWV
࣭6WRUDJHSURGXFWW\SH VWUэ5$,'OHYHO 
࣭5$,'OHYHO э6WRUDJHSURGXFWW\SH VWU
࣭0LGGOHZDUHRI'%VHUYHU PPэ6WDQGE\ӆKRW
࣭6WDQGE\ KRWэ/LFHQFHQXPEHUӍ
࣭5HFRYHU\VFKHPH PHWKRG%PHWKRG&
э%XVLQHVVKRXUVRIZRUNHUV ±RQZHHNGD\V
%DFNXSIUHTXHQF\ GD\RQOLQH


)LJ$WWULEXWHFDWDORJ
)LJ  VKRZV D SDUW RI WKH UHODWLRQVKLSV EHWZHHQ WKH4R6
DQG WKH DIRUHPHQWLRQHG DWWULEXWHV DQG WKH VWUHQJWK RI WKH
LQIOXHQFHVDUHGHILQHGDVIROORZV

6WUHQJWKRILQIOXHQFHV
,QIOXHQFHRISURGXFWW\SHRIVWRUDJHRQ
࣭7KURXJKSXWSVWUSVWUSVWU
,QIOXHQFHRI5$,'OHYHORQ
࣭07%)SSSSS
࣭5HVRXUFHXVHQQQ Q Q
࣭7KURXJKSXWQQQQQ
,QIOXHQFHRIVWDQGE\FRQILJXUDWLRQRQ
࣭5HFRYHU\WLPHSFROGSZDUPSKRW
࣭2SHUDWLRQDOFRVWQFROGQZDUPQKRW
,QIOXHQFHRIUHFRYHU\VFKHPHRQ
࣭5HFRYHU\WLPHS$S%S&
࣭5HFRYHU\FRVWQ$Q%Q&
,QIOXHQFHRIEDFNXSIUHTXHQF\RQ
࣭5HFRYHU\SRLQWSPRQWKSZHHNSGD\SRQOLQH
࣭2SHUDWLRQDOFRVWQPRQWKQZHHNQGD\QRQOLQH
,QIOXHQFHRIEXVLQHVVKRXUVRQ
࣭2SHUDWLRQDOFRVWQQQKRXU
,QIOXHQFHRQ
࣭UHFRYHU\WLPHSFROGЍZDUPSPHWKRG$ЍPHWKRG%
࣭RSHUDWLRQDOFRVWQPRQWKVЍZHHNVQЍKRXUV

7KH LQIOXHQFH RI WKH ³ORDG EDODQFLQJPHWKRG´ ³S´ DQG
³S´ LV LQGHWHUPLQDWH DW WKLV VWDJH DQG ZLOO EH DGGHGZKHQ
WKH\ EHFRPH XQFRYHUHG E\ VRPH VRUW RI SHUIRUPDQFH
PHDVXUHPHQW RU E\ WKH NQRZOHGJH RI H[SHUWV 7KH\ DUH
UHSUHVHQWHGLQ)LJIRUUHIHUHQFHEXWDUHQRWPDQGDWRU\
7KHQ1)5HYDOXDWLRQVFDQEHGRQHDVIROORZV
:KHQ WKH³5$,'OHYHO´DSDUWRI WKHDUFKLWHFWXUHGHVLJQ
LV FKDQJHG IURP ³´ WR ³¶´ 07%) LQFUHDVHV ZKHUHDV
WKURXJKSXW DQG UHVRXUFH XVH GHFUHDVHV ,Q WKLV FDVH WKH
³SURGXFW W\SH´RI VWRUDJH DOVR FKDQJHV IURP ³VWU´ WR ³VWU´
RU³VWU´EHFDXVHRIWKHDIRUHPHQWLRQHGSURMHFWLQGHSHQGHQW
FRQVWUDLQWV 7KHUHIRUH WKH SHUIRUPDQFH LQFUHDVHV XQGHU WKH
DVVXPSWLRQWKDWWKHYDOXHVRI³SURGXFWW\SH´DUHVRUWHGEDVHG
RQ WKURXJKSXW +RZHYHU WKH WRWDO LQIOXHQFH RQ WKH
SHUIRUPDQFHLVLQGHWHUPLQDWHDWWKLVVWDJHEHFDXVHWKHGHJUHH
RI WKH UHODWLRQVKLSV EHWZHHQ LQIOXHQFH RQ WKURXJKSXW FDXVHG
E\WKHFKDQJHVLQ³5$,'OHYHO´DQG³SURGXFWW\SH´RIVWRUDJH
³SVWUЍVWURUVWU´DQG³PЍ´LVQRWGHILQHG
:KHQWKHYDOXHRIWKH³UHFRYHU\VFKHPH´ZKLFKLQGLFDWHV
RSHUDWLRQDO SURFHGXUHV LV FKDQJHG IURP ³PHWKRG $´ WR
³PHWKRG %´ WKH UHFRYHU\ WLPH LV UHGXFHG ZKLOH LW LPSRVHV
KLJKHUUHFRYHU\FRVW,QDGGLWLRQUHFRYHU\PHWKRG%UHTXLUHV
ORQJHU GXW\ KRXUVRIPDLQWHQDQFHZRUNHUV DQG IUHTXHQWGDWD
EDFNXSZKLFKDOVROHDGVWRKLJKHURSHUDWLRQDOFRVWV³Q´DQG
³Q´+RZHYHUDQXQH[SHFWHGEHQHILWIRUWKHUHFRYHU\SRLQW
FDQEHREWDLQHGEHFDXVHWKH³EDFNXSIUHTXHQF\´LVFKDQJHGWR
DEHWWHUOHYHO³SHUGD\´RU³RQOLQH´
 'LVFXVVLRQ
)LJVKRZVWKH,7VHUYLFHGHYHORSPHQWSURFHVVEDVHGRQ
RXUGHVLJQPRGHOLQJDQGHDUO\1)5HYDOXDWLRQ7KHGHVLJQHU
GHVFULEHVWKHVHUYLFHGHVLJQEDVHGRQWKHDWWULEXWHFDWDORJDQG
VHWV SURMHFW VSHFLILF FRQVWUDLQWV DV SUHUHTXLVLWHV RI WKH
DWWULEXWH YDOXHV 7KHVH SURMHFW VSHFLILF GDWD DUH LQSXW WR WKH
1)5HYDOXDWRU DORQJZLWKYDULDWLRQV LQ WKHGHVLJQ )LJ 
7KHQ WKH 1)5 HYDOXDWRU UHIHUV WR WKH FRPPRQ DVVHW
UHSRVLWRU\ H[DPLQHV FKDQJHV LQ WKH DWWULEXWH YDOXHV DULVLQJ
VHFRQGDULO\ IURP WKH GHVLJQ YDULDWLRQ EDVHG RQ WKH SURMHFW
LQGHSHQGHQW FRQVWUDLQWV DQG GHWHUPLQHV WKH LQIOXHQFHRQ WKH
4R6FDXVHGE\WKHGLUHFWDQGLQGLUHFWFKDQJHVLQWKHDWWULEXWH
YDOXHV )LQDOO\ WKH 1)5 HYDOXDWRU RXWSXWV WKH LQFUHDVH RU
GHFUHDVHLQWKH4R6LQGLFDWRUV

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
)LJ5HODWLRQVKLSVEHWZHHQ4R6DQGDWWULEXWHV

)LJ6HUYLFHGHYHORSPHQWSURFHVVZLWKHDUO\1)5YDOLGDWLRQ

)LJ2YHUYLHZRI1)5HYDOXDWLRQ
,Q WKLV ZD\ 1)5V EHFRPH H[SOLFLW LQ WKH HDUO\ GHVLJQ
SKDVH LQFOXGLQJ ERWK DUFKLWHFWXUDO DQG KXPDQ IDFWRUV 2XU
DSSURDFK VKRXOG JUHDWO\ LPSURYH WKH FRQYHQWLRQDO VHUYLFH
GHYHORSPHQW SURFHVV DQG GHFUHDVH WKH ULVN RI SURMHFW IDLOXUH
E\ HQDEOLQJ GHVLJQHUV WR HYDOXDWH WKH LQIOXHQFH RQ WKH 4R6
FDXVHGE\WKHGHVLJQYDULDWLRQVXQGHUGHVLJQFRQVWUDLQWV
,Q WKHGHVLJQRI ,7HQDEOHGVHUYLFHV1)5VZKLFKFDQQRW
EH VLPSO\ LPSOHPHQWHG DV WKH IXQFWLRQV RI VRIWZDUH DQG
KDUGZDUH SURGXFWV KDYH SOD\HG DQ LPSRUWDQW UROH %HFDXVH
WKH WDUJHW RI 366 KDV EHHQ H[SDQGHG IURP WKH IXQFWLRQV RI
SURGXFWV WR WKHLU XVDJH WKH FRQYHQWLRQDO FODVVLILFDWLRQ RI
IXQFWLRQV LVQRWHQRXJKDQG WKHFRQFHSWRI ³QRQIXQFWLRQDO´
PDLQO\GLVFXVVHGLQWKH,7GRPDLQZLOOEHPRUHHIIHFWLYH,7
VHUYLFHV QRUPDOO\ FRQVLVW RI D FRPSOLFDWHG ,7 LQIUDVWUXFWXUH
OLQNDJHZLWKH[WHUQDOV\VWHPVDQGKXPDQRSHUDWLRQVDQGDUH
UHJDUGHGDVD366&ODULI\LQJWKHVLPLODULWLHVDQGGLIIHUHQFHV
EHWZHHQWKHGHVLJQPHWKRGRORJLHVRIWKH,7GRPDLQDQGWKRVH
RIFRQYHQWLRQDOGHVLJQHQJLQHHULQJZLOOLQFUHDVHWKHTXDOLW\RI
,7VHUYLFHVDQG366
 6XPPDU\DQGIXWXUHZRUN
7KLV SDSHU LQWURGXFHG DQ ,7 VHUYLFH GHYHORSPHQW SURFHVV
WKDWGHVFULEHVWKHVHUYLFHGHVLJQZLWK1)5UHODWLQJDWWULEXWHV
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